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Art Unit: 281 1 

DETAILED ACTION 

1 . The finality of the previous office action (see the final action, paper number 32 
dated 05-28-04) has been withdrawn. A non-final office action is set forth below. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 20 and 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Schueller (US Pat. 5866949) in view of Freyman et al. (US Pat. 5985695) and 
Kimura (US Pat. 5663594). 

Regarding claim 20, Schueller discloses an integrated circuit (IC)/BGA package 
comprising: 

- a metallized polymer layer (MPL)/flexible dielectric tape (FDT) substrate (59/60 in 
Fig. 3A; Col. 7, lines 15-35) having a first/top side and a second/bottom side, the 
MPL/FDT defining a first thickness 

- a transition medium/support structure (50 in Fig. 3A) coupled to the MPL/FDT 

- a silicon die (52 in Fig. 3A) coupled to the transition medium 
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- a conventional plastic encapsulant/mold cap encapsulating the transition medium 
and the die (mold cap not numerically referenced in Fig. 3A; see 86 in Col. 8, line 
40), the mold cap having a thickness comprising a thickness/second thickness 
above the transition medium, wherein the first and second thickness define a 
package thickness 

- the die being disposed approximately in the middle of the package thickness 
measured from the bottom of the MPL/FDT to the top of the mold cap (see Fig. 
3A), and 

- solder balls (54 in Fig. 3A) and the die being electrically coupled to through 
respective bonding pads 

(Fig. 3A; Col. 7, line 15- Col. 10, line 36; Col. 5, line 36- Col. 6, line 55). 

Schueller fails to teach: 

a) dimensions of the die, transition medium and the package being such that the die is 
disposed near midline of the package and a first and a second edge of the transition 
medium being coincident with those of the die respectively, and 

b) at least one solder ball and metallized polymer layer comprising a flat surface. 
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a) The determination of parameters such as a thickness of a substrate/metallized 
polymer, plastic encapsulant/mold, finished package including the die, substrate and the 
encapsulant, thickness/area/volume ratio of various components, relative position and 
an arrangement of various components within the package, etc. in chip packaging and 
encapsulation technology art is a subject of routine experimentation 

and optimization to achieve the desired thermal, dimensional/mechanical and 
electrical/reliability requirements including weight/size, rigidity/strength and stress 
distribution. 

Freyman et al. teach a BGA package (Fig. 7) having dimensions of a flexible 
substrate, an adhesive medium/transition and a die (201, 703 and 41 respectively in 
Fig. 7) such that a first and a second edge of the adhesive medium/transition medium 
are coincident with those of the die (see 703 and 41 respectively in Fig. 7; Col. 9, lines 
1-5). 

b) Kimura teaches a conventional BGA package having solder ball configuration 
such that the solder ball (106 in Fig. 1) and metallized resin/polymer substrate 
(111/113/114 in Fig. 1 ) comprise a flat surface (see 106 and 113/114 in Fig. 1)to 
provide an improved adhesion and bonding (Col. 1, lines 10-51). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the elements a) and b) as taught by Freyman et al. 
and Kimura so that the thermal dissipation, temperature variation within the package, 
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and stress distribution can be optimized and the surface protection for the die and the 
bonding/reliability can be improved in Schueller's IC package. 

Regarding claim 22, Schueller, Freyman et al. and Kimura teach substantially the entire 
claimed structure as applied to claim 20 above, wherein Schueller further teaches the 
silicon die being coupled/mounted to the transition medium through the adhesive (64 in 
Fig. 3A; Col. 9, line 65). 

Regarding claim 23, Schueller, Freyman et al. and Kimura teach substantially the entire 
claimed structure as applied to claim 20 above, wherein Schueller further teaches the 
transition medium/support structure comprising a variety of material including PCB/FR-4 
(Col. 10, lines 18-28), an adhesive, an elastomer, etc. (see 224 in Fig. 2 and 10 in Fig. 
1; Col. 5, line 42; Col. 6, line 44; Col. 5 and 6). 

Regarding claim 24, Schueller, Freyman et al. and Kimura teach substantially the entire 
claimed structure as applied to claim 20 above, wherein Schueller further teaches the 
metallized polymer layer being the tape carrier (59/60 in Fig. 3A; Col. 7, lines 30-35). 

4. Claims 1, 2, 4, 6-10, 12-16, 18, 19, 49-59 and 61 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Schueller (US Pat. 5866949) in view of 
Zenner et al. (US Pat. 6246010) and Freyman et al. (US Pat. 5985695). 
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Regarding claim 1, Schueller discloses an integrated circuit (IC)/BGA package 
comprising: 

- a silicon die (52 in Fig. 3A) having a first thickness 

- a metallized polymer layer/flexible dielectric tape substrate (59/60 in Fig. 3A; Col. 
7, line 30) having a first/top side and a second/bottom side, and 

- a transition medium/support structure (50 in Fig. 3A) disposed between the 
silicon die and the first side of the metallized polymer layer where the transition 
medium/support structure has a second thickness 

(Fig. 3A; Col. 7, line 15- Col. 10, line 36; Col. 5, line 36- Col. 6, line 55). 

Schueller discloses using a single transition medium/support structure having a second 
thickness/layer of 100-250 microns (Col. 9, line 49) or using a plurality of those layers 
(Col. 1 1 , line 12) but fails to teach: 

a) the first thickness of the silicon die being less than the second thickness, and 

b) a first and a second edge of the transition medium being coincident with those of the 
silicon die respectively. 

a) Zenner et al. teach using a high density/thin package having a die thickness/first 
thickness where the die has been thinned/lapped to about less than 100 microns or 
preferably less than 20 microns and a package thickness of about 275 microns (Col. 2, 
line 15-22; Col. 3, line 55; Col. 2-4) to reduce the total volume of the package, thermal 
stress, stress related failures and to improve functionality/reliability due to the thermal 
expansion mismatch (Col. 4, line 55- Col. 5, line 20). 
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b) Freyman et al. teach a BGA package (Fig. 7) having dimensions of a flexible 
substrate, an adhesive medium/transition and a die (201 , 703 and 41 respectively in 
Fig. 7) such that a first and a second edge of the adhesive medium/transition medium 
are coincident with those of the die (see 703 and 41 respectively in Fig. 7; Col. 9, lines 
1-5). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the first thickness of the silicon die with a smaller 
thickness than the second thickness of transition medium as taught by Zenner et al. and 

the first and a second edge of the transition medium being coincident with those of the 
silicon die respectively as taught by Freyman et al. so that the thermal stress can be 
reduced, the functionality/reliability can be improved and processing can be simplified in 
Schueller's IC package. 

Regarding claims 2 and 6, Schueller, Zenner et al. and Freyman et al. teach 
substantially the entire claimed structure as applied to claim 1 above, wherein Schueller 
further teaches the transition medium/support structure comprising a single or 
multilayered structure including conventional conductive/non-conductive material such 
as ceramic, metal, PCB or a combination of metal and non-metal/epoxy PCB material 
(Col. 9, line 58; Col. 10, line 27; Col. 11, line 12). Furthermore, Schueller discloses 
selecting the transition medium/support structure to provide various functions such as 
improved strength (Col. 9, line 52), thermal dissipation (Col. 9, line 10), etc. so that the 
thermal stress and defects such as fracture, cracking, etc. can be reduced (Col. 6-10). 
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Regarding claim 4, Schueller, Zenner et al. and Freyman et al teach substantially the 
entire claimed structure as applied to claim 1 above, wherein Schueller further teaches 
the transition medium/support structure being made of conventional nonconductive 
epoxy/PCB/FR-4 type material (Col. 10, line 18-27). 

Regarding claim 7, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 1 above, wherein Schueller further teaches 
the die being disposed approximately near the middle of a package having a thickness 
where the package thickness is defined by the thickness of the metallized polymer 
layer/tape and that of the plastic encapsulant/mold cap (Col. 8, line 40; Fig. 3A), but fail 
to teach the die being disposed approximately equally spaced from the bottom of the 
metallized polymer layer and the top of the plastic encapsulant. 

The determination of parameters such as a thickness of a substrate/metallized 
polymer, plastic encapsulant/mold, finished package including the die, substrate and the 
encapsulant, thickness/area/volume ratio of various components, relative position and 
an arrangement of various components within the package, etc. in the chip packaging 
and encapsulation technology art is a subject of routine experimentation and 
optimization to achieve the desired thermal, dimensional/mechanical and 
electrical/reliability requirements including weight/size, rigidity/strength and stress 
distribution. 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the thickness of the encapsulant such that die is disposed 
approximately equally spaced from the bottom of the metallized polymer layer and the 
top of the plastic encapsulant so that the desired thermal/mechanical stress can be 
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reduced and the and the reliability of the package can be improved in Freyman et al., 
Zenner et al. and Schueller's IC package. 

Regarding claims 8 and 9, Schueller, Zenner et al. and Freyman et al. teach 
substantially the entire claimed structure as applied to claims 1 , 5 and 7 above, except 
the thickness of the package and die being 0.06 inches/60 mils or less and 6 mils and 
less respectively. 

Zenner et al. further teach using the high density/thin package having the die 
thickness of about less than 100 microns/4 mils and a package thickness of about 275 
microns/1 1 mils (Col. 2, line 15-22; Col. 3, line 55) to reduce the total volume of the 
package, thermal stress, stress related failures and to improve functionality/reliability 
due to the thermal expansion mismatch (Col. 4, line 55- Col. 5, line 20). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the thickness of the package and the die to be less than 
approximately 0.060 inches and 6 mils respectively as taught by Zenner et al. so that 
the desired thermal/mechanical stress can be reduced and the reliability of the package 
can be improved in Freyman et al., Zenner et al. Schueller's IC package. 

Regarding claim 10, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 1 , above, wherein Schueller further teaches 
the die being coupled to the transition medium through an adhesive (64 in Fig. 3A; Col. 
9, line 65). 
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Regarding claims 12 and 13, Schueller, Freyman et al. and Zenner et al. teach 
substantially the entire claimed structure as applied to claim 1, above, wherein 
Schueller further teaches the metallized polymer layer/flexible dielectric tape having 
conventional dielectric and conductive layers (60 and 59 respectively in Fig. 3A; Col. 7) 
and solder balls being mounted to the second side of the metallized polymer layer and 
electrically contacting the etched circuit in a conductive layer of the tape carrier (Fig. 3B; 
Col. 7, lines 32 and 58; Col. 5-12; Fig. 6). 

Regarding claims 14 and 15, Schueller, Zenner et al. and Freyman et al. teach 
substantially the entire claimed structure as applied to claims 1,12 and 13 above, 
wherein Schueller further teaches the solder balls being arranged in a grid fashion 
under the position for the silicon die (Fig. 3B; Col. 7, lines 32 and 58; Col. 5-12; Fig. 6) 
and electrically connecting the package to a PCB (Fig. 3B; Col. 7, lines 32 and 58; Col. 
5-12; Fig. 6). 

Regarding claims 16 and 17, Schueller, Zenner et al. and Freyman et al. teach 
substantially the entire claimed structure as applied to claim 1 , above, wherein 
Schueller further teaches a variety of configurations (see Fig. 3A-3D, 5 and 6) where the 
a cross-sectional area of the die is nearly equal to or substantially less than that of the 
rigid transition medium (Col. 8-12) and Zenner et al. teach the die being 
thinned/processed/lapped to the desired first thickness (see Col. 2 and 4). 
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Regarding claim 18, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 1 , above, wherein Schueller teaches the 
package being the BGA package. 

Regarding claim 19, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 1, above, but fail to teach die having a 
volume being less than that of the rigid transition medium. 

As explained above, Schueller teaches the thickness of the transition medium 
being 100-250 microns (Col. 9, line 49) and the cross-sectional area of the die being 
less than that of the rigid transition medium (Fig. 3A-3D; Col. 8-12). 

Zenner et al. teach using a high density/thin package having the die thickness of 
about less than 100 microns or preferably less than 20 microns (Col. 2, line 15-22; Col. 
3, line 55) to reduce the total volume of the package, thermal stress, stress related 
failures and to improve functionality/reliability due to the thermal expansion mismatch 
(Col. 4, line 55- Col. 5, line 20). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the die having a volume being less than that of the rigid 
transition medium as taught by Zenner et al. so that the die support and the thermal 
performance can be improved in Freyman et al., Zenner et al. and Schueller' s IC 
package. 

Regarding claim 49, Schueller discloses an integrated circuit (IC)/Ball Grid Array (BGA) 
package having a single or multiple IC dice (Fig. 3B; Col. 13, line 64), the package 
comprising: 
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- an IC die (52 in Fig. 3A) having a front side, backside and a first thickness 
between the front and back sides, where the bonding pads (Col. 8, line 25) are 
formed on the front side 

- a metallized polymer layer/tape substrate (58/59/60 in Fig. 3A) having a first side 
and a second side wherein the bonding pads are electrically coupled to the 
features/patterns (59 in Fig. 3A) of the metallized polymer layer/tape using 
bonding wires (82A in Fig. 3A) 

- a transition medium/support structure between the IC die and the metallized 
polymer layer (50A in Fig. 3A) having only an adhesive layer (64A in Fig. 3A) 
between the two where the transition medium/support structure has a second 
thickness, the second thickness being relatively uniform and none of the bonding 
pads being electrically coupled to the transition medium 

- the backside of the IC die faces toward the transition medium and the front side 
of the IC die faces away from the metallized polymer layer/tape 

- the IC die, metallized polymer layer/tape and transition medium are parallel 
planes, and 

- solder balls (54 in Fig. 3A) below the metallized polymer layer/tape and the IC die 
electrically coupled to the bonding pads 

(Fig. 3A; Col. 8, line 24; Col. 7, line 3- Col.1, line 12). 

Schueller further teaches using a single transition medium/support structure having a 
second thickness/layer of 100-250 microns (Col. 9, line 49) or using a plurality of those 
layers (Col. 1 1 , line 12) but fails to teach: 
a) the second thickness being greater than the first thickness, and 
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b) a first and a second edge of the transition medium being coincident with those of the 
silicon die respectively. 

a) Zenner et al. teach using a high density/thin package having a die thickness of 
about less than 100 microns or preferably less than 20 microns and a package 
thickness of about 275 microns (Col. 2, line 15-22; Col. 3, line 55) to reduce the total 
volume of the package, thermal stress, stress related failures and to improve 
functionality/reliability due to the thermal expansion mismatch (Col. 4, line 55- Col. 5, 
line 20). 

b) Freyman et al. teach a BGA package (Fig. 7) having dimensions of a flexible 
substrate, an adhesive medium/transition and a die (201 , 703 and 41 respectively in 
Fig. 7) such that a first and a second edge of the adhesive medium/transition medium 
are coincident with those of the die (see 703 and 41 respectively in Fig. 7; Col. 9, lines 
1-5). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the second thickness of transition medium being 
greater than the fist thickness as taught by Zenner et al. and the first and second edge 
of the transition medium being coincident with those of the silicon die respectively so 
that the thermal stress can be reduced, the functionality/reliability of the package can be 
improved and processing can be simplified in Schueller's IC package. 
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Regarding claim 50, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 49, above, wherein Schueller teaches the 
front side of the die being faced away from the metallized polymer layer/tape (see Fig. 
3A). 

Regarding claim 51, Schueller and Zenner et al. and Freyman et al. teach substantially 
the entire claimed structure as applied to claim 49, above, wherein Schueller teaches 
the IC die, metallized polymer layer/tape and transition medium being three parallel 
planes (see Fig. 3A). 

Regarding claim 52, Schueller and Zenner et al. and Freyman et al. teach substantially 
the entire claimed structure as applied to claim 49, above, wherein Schueller teaches 
the transition medium/support structure having a single/relatively uniform thickness (see 
Fig. 3A). 

Regarding claim 53, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 49, above, wherein Schueller further 
teaches the packages being sawed/diced into a single IC die/package (Col. 13, line 64). 

Regarding claims 54 and 56, Schueller, Zenner et al. and Freyman et al. teach 
substantially the entire claimed structure as applied to claim 49, above, wherein 
Schueller further teaches the bonding pads being electrically coupled to the 
features/patterns of the metallized polymer layer/tape using bonding wires (82A in Fig. 
3A) and none of the bonding pads being electrically coupled to the transition medium. 
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Regarding claim 55, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 49, above, wherein Schueller further 
teaches the transition medium/support comprising a single or multilayered structure 
including non-polymer material, ceramic or a combination of metal and non-metal/epoxy 
PCB material (Col. 9, line 58; Col. 10, line 27; Col. 11, line 12). 

Regarding claim 57, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 49 above, wherein Schueller further teaches 
having only an adhesive layer (64 in Fig. 3A) between the transition medium/support 
structure and IC die. 

Regarding claim 58, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 49 above, wherein Schueller teaches the 
back side of the die facing toward the transition medium (see Fig. 3A). 

Regarding claim 59, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 49 above, wherein Schueller teaches the IC 
package being the BGA package (see Fig. 3A). 
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Regarding claim 61, Schueller, Zenner et al. and Freyman et al. teach substantially the 
entire claimed structure as applied to claim 49 above, wherein Schueller further teaches 
the solder balls (54 in Fig. 3A) below the metallized polymer layer/tape and the IC die 
being electrically coupled to the bonding pads (Col. 8, line 25). 

5. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schueller (US Pat. 5866949), Freyman et al. (US Pat. 5985695) and Kimura (US Pat. 
5663594) as applied to claim 20 above, and further in view of APA. 

Regarding claim 21, Schueller, Kimura and Freyman et al. teach substantially the entire 
claimed structure as applied to claim 20 above, except the mold cap/encapsulant having 
a CTE similar to that of the transition medium. 

Schueller further teaches the transition medium/support structure being made of 
a variety of material including a PCB/FR-4 type material (Col. 10, lines 18-28). 
Such conventional substrate material as PCB/package substrate, resin/FR-4 substrate, 
etc. have typical CTE in a range of 12-17 x 10 s l° C (see admitted prior art-Table 2). 

Conventional encapsulant and molding material used in chip packaging and 
encapsulation technology art have thermal coefficient of expansion (CTE) range of 7-15 
x 10 j6 /°C (see Table 2- admitted prior art). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the mold cap/encapsulant having a similar values of the 
CTE to those of the transition medium as taught by Schueller and APA so that the 
thermal stress can be reduced in Kimura and Freyman et al. and Schueller's IC 
package. 
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6. Claims 25 and 62-69 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Schueller (US Pat. 5866949) in view of Zenner et al (US Pat. 6246010), admitted 
prior art (APA) and Fukutomi et al. (US Pat. 5796912). 

Regarding claim 25, Schueller discloses an integrated circuit (IC)/BGA package 
comprising: 

- a metallized polymer layer (MPL)/flexible dielectric tape carrier (FDTC) substrate 
(59/60 in Fig. 3A; Col. 7, lines 30-35) having a first/top side and a second/bottom 
side, the MPL/FDT defining a first thickness 

- a first adhesive layers (56 in Fig. 3A) having a thickness and a CTE disposed on 
the tape carrier (Fig. 3B; Col. 9, line 65; Col. 8, line 12- Col. 10, line 36) 

- a transition medium/support structure (50 in Fig. 3A) having first and second 
surfaces where the first surface engages the first adhesive layer and the 
transition medium/support structure having a thickness and a CTE 

- a second adhesive layer (64 in Fig. 3A) having a thickness and a CTE disposed 
on the transition medium/support structure (Fig. 3A; Col. 8, line 12- Col. 10, line 
36) 

- a silicon die (52 in Fig. 3A) having a thickness being disposed on the second 
adhesive layer, and 

- a conventional plastic encapsulant/mold cap encapsulating the first adhesive 
layer, transition medium, second adhesive layer and the die (mold cap not 
numerically referenced- see Fig. 3A; Col. 8, line 40), wherein the mold cap and 
the MPL/FDTC define a package thickness, and 



Application/Control Number: 09/517,345 
Art Unit: 281 1 



Page 18 



- the thickness of the adhesive layers, transition medium and die is approximately 
half the package thickness (see Fig. 3A) 
(Fig. 3A; Col. 7, line 15- Col. 10, line 36; Col. 5, line 36- Col. 6, line 55). 

Schueller further teaches selecting the transition medium/support having similar CTE as 
that of the conventional package substrate material (Col. 8, line 53) to minimize thermal 
stress and further teaches the transition medium/support having a thickness/layer of 
100-250 microns (Col. 9, line 49) and being made of PCB/FR-4 type material (Col. 10, 
line 18-27). 

Schueller fails to teach: 

a) the thickness of the die being less than that of the transition medium; the thickness of 
the adhesive layers, transition medium and die is nearly equivalent to or same as the 
half of the package thickness, and a first and a second edge of the transition medium 
being coincident with those of the die respectively, and 

b) the transition medium and the mold cap have approximately same CTE so as to 
reduce the thermal stress on the die due to thermal cycling 

a) Zenner et al. teach using a high density/thin package having a die thickness of 
about less than 100 microns or preferably less than 20 microns and a package 
thickness of about 275 microns (Col. 2, line 15-22; Col. 3, line 55) to reduce the total 
volume of the package, thermal stress, stress related failures and to improve 
functionality/reliability due to the thermal expansion mismatch (Col. 4, line 55- Col. 5, 
line 20). 
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Furthermore, the determination of parameters such as a thickness of a 
substrate/metallized polymer, plastic encapsulant/mold, finished package including the 
die, substrate and the encapsulant, thickness/area/volume ratio of various components, 
relative position and an arrangement of various components within the package, etc. in 
the chip packaging and encapsulation technology art is a subject of routine 
experimentation and optimization to achieve the desired thermal, 
dimensional/mechanical and electrical/reliability requirements including weight/size, 
rigidity/strength and stress distribution. 

Fukutomi et al. teach a BGA package (Fig. 17g) having dimensions of a flexible 
substrate, adhesive media, support/transition medium and a die (31/32, 36, 37 and 39 
respectively in Fig. 17a-g) such that a first and a second edge of the support/transition 
medium are coincident with those of the die (see 37 and 39 respectively in Fig. 17e-g ; 
Col. 16, line 15- Col. 18, line 31), the adhesive media including the adhesive/bonding 
material above (not numerically referenced- see Col. 18, line 14) and below (see 36 in 
Fig. 18c-g) the support/transition medium (Col. 16, line 15- Col. 18, line 30). 

b) APA teaches the conventional substrate material as PCB, FR-4/package 
substrate resin, etc. have typical CTE in the range of 12-17 x 10 " 6 /°C (see admitted 
prior art-Table 2). 

APA further teaches the mold cap having a CTE of about 7-15 x 10 ^1° C (see 
admitted prior art-Table 2), the values within the range being approximately the same 
for the transition medium/support structure and the mold cap. 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate elements a) and b) as taught by Zenner et al., APA 
and Fukutomi et al. so that the thermal stress on the die due to thermal cycling or 
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temperature extremes can be reduced, processing can be simplified and the package 
dimensions can be improved in Schueller's IC package. 

Regarding claim 62, Schueller discloses an integrated circuit (IC)/BGA package 
comprising: 

- a silicon die (52 in Fig. 3A) having a first thickness 

- a substrate comprising a metallized polymer layer/tape (59/60 in Fig. 3A; Col. 7, 
line 30) having a first/top side and a second/bottom side, and 

- a transition medium/support structure (50 in Fig. 3A) disposed between the 
silicon die and the substrate, the transition medium/support structure having a 
second thickness, and 

- a conventional plastic encapsulant/mold cap encapsulating the die and the 
transition medium (mold cap not numerically referenced- see Fig. 3A; Col. 8, line 
40), 

(Fig. 3A; Col. 7, line 15- Col. 10, line 36; Col. 5, line 36- Col. 6, line 55). 

Furthermore, Schueller teaches selecting the transition medium/support having similar 
CTE as that of the conventional package substrate material (Col. 8, line 53) to minimize 
thermal stress and further teaches the transition medium/support having a 
thickness/layer of 100-250 microns (Col. 9, line 49) and being made of PCB/FR-4 type 
material (Col. 10, line 18-27). 
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Schueller fails to teach: 

a) the thickness of the transition medium being greater than that of the die and a first 
and a second edge of the transition medium being coincident with those of the die 
respectively, and 

b) the transition medium and the plastic encapsulant having approximately equal CTE. 

a) Zenner et al. teach using a high density/thin package having a die thickness of 
about less than 100 microns or preferably less than 20 microns and a package 
thickness of about 275 microns (Col. 2, line 15-22; Col. 3, line 55) to reduce the total 
volume of the package, thermal stress, stress related failures and to improve 
functionality/reliability due to the thermal expansion mismatch (Col. 4, line 55- Col. 5, 
line 20). 

Fukutomi et al. teach a BGA package (Fig. 17g) having dimensions of a flexible 
substrate, adhesive media, support/transition medium and a die (31/32, 36, 37 and 39 
respectively in Fig. 17a-g) such that a first and a second edge of the support/transition 
medium are coincident with those of the die (see 37 and 39 respectively in Fig. 17e-g ; 
Col. 16, line 15- Col. 18, line 31), the adhesive media including the adhesive/bonding 
material above (not numerically referenced- see Col. 18, line 14) and below (see 36 in 
Fig. 18c-g) the support/transition medium (Col. 16, line 15- Col. 18, line 30). 

b) APA teaches the conventional substrate material as PCB, FR-4/package 
substrate resin, etc. have typical CTE in the range of 12-17 x 10 " 6 /°C (see admitted 
prior art-Table 2). 
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APA further teaches the mold cap having a CTE of about 7-1 5 x 1 0 *l 0 C (see 
admitted prior art-Table 2), the values within the range being approximately the same 
for the transition medium/support structure and the mold cap. 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the thickness of the transition medium being greater than 
that of the die and the transition medium, the first and a second edge of the transition 
medium being coincident with those of the die respectively and the plastic encapsulant 
having approximately equal as taught by Zenner et al., Fukutomi et al. and APA so that 
the thermal stress can be reduced and the functionality/reliability of the package can be 
improved in Schueller's IC package. 

Regarding claim 63, Schueller, Zenner et al., Fukutomi et al. and APA teach 
substantially the entire claimed structure as applied to claim 62 above, wherein 
Schueller further teaches the transition medium comprising a first adhesive layer (56 in 
Fig. 3A) disposed between the transition medium and the substrate and a second 
adhesive layer (64 in Fig. 3A) disposed between the transition medium and the die (Fig. 
3A; Col. 9, line 65; Col. 8, line 12- Col. 10, line 36). 

Regarding claim 64, Schueller, Zenner et al., APA and Fukutomi et al. teach 
substantially the entire claimed structure as applied to claim 62 above, wherein 
Schueller further teaches the distance from the top of the plastic encapsulant/mold cap 
being the package thickness, wherein the die is positioned approximately in the middle 
of the package thickness (see Fig. 3B). 
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The determination of parameters such as a thickness of a substrate/metallized 
polymer, plastic encapsulant/mold, finished package including the die, substrate and the 
encapsulant, thickness/area/volume ratio of various components, relative position and 
an arrangement of various components within the package, etc. in the chip packaging 
and encapsulation technology art is a subject of routine experimentation and 
optimization to achieve the desired thermal, dimensional/mechanical and 
electrical/reliability requirements including weight/size, rigidity/strength and stress 
distribution. 

Regarding claim 65, Schueller, Zenner et al., APA and Fukutomi et al. teach 
substantially the entire claimed structure as applied to claim 62 above, wherein 
Schueller further teaches the transition medium/support structure being made of 
conventional nonconductive epoxy/PCB/FR-4 type material (Col. 10, line 18-27). 

Regarding claim 66, Schueller, Zenner et al., Fukutomi et al. and APA teach 
substantially the entire claimed structure as applied to claim 1 above, except the range 
of CTE for the transition medium being between 7x10 ^1° C and 17x10 _6 /°C. 

Schueller further teaches the transition medium/support structure being made of 
PCB/FR-4 type material (Col. 10, line 18-27). 

APA teaches the conventional material/substrates as PCB/plastic, FR-4/package 
substrate, etc. have typical CTE in the range of 12-17 x 10 " 6 /°C (see admitted prior art- 
Table 2). 
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It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the transition medium having the CTE of the transition 
medium being between 7 10 " 6 /°C and 17 x 10 " 6 /°C as taught by Schueller and APA 
so that the thermal stress can be reduced in APA, Fukutomi et al., Zenner et al. and 
Schueller's IC package. 

Regarding claim 67, Schueller discloses an integrated circuit (IC)/BGA package 
comprising: 

- a silicon die (52 in Fig. 3A) having a first thickness 

- a metallized polymer layer (MPL)/tape substrate (59/60 in Fig. 3A; Col. 7, line 30) 
having a first/top side and a second/bottom side, and 

- a transition medium/support structure (50 in Fig. 3A) disposed between the 
silicon die and the MPL, the transition medium/support structure having a second 
thickness, and 

- a conventional plastic encapsulant/mold cap encapsulating the die and the 
transition medium (mold cap not numerically referenced in Fig. 3A; Col. 8, line 
40), 

(Fig. 3A; Col. 7, line 15- Col. 10, line 36; Col. 5, line 36- Col. 6, line 55). 

Furthermore, Schueller teaches selecting the transition medium/support having similar 
CTE as that of the conventional package substrate material (Col. 8, line 53) to minimize 
thermal stress and further teaches the transition medium/support having a 
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thickness/layer of 100-250 microns (Col. 9, line 49) and being made of PCB/FR-4 type 
material (Col. 10, line 18-27). 

Schueller fails to teach: 

a) the first thickness of the die being less than the second thickness and a first and a 
second edge of the transition medium being coincident with those of the die 
respectively, and 

b) the transition medium and the plastic encapsulant having approximately equal CTE. 

a) Zenner et al. teach using a high density/thin package having a die thickness of 
about less than 100 microns or preferably less than 20 microns and a package 
thickness of about 275 microns (Col. 2, line 15-22; Col. 3, line 55) to reduce the total 
volume of the package, thermal stress, stress related failures and to improve 
functionality/reliability due to the thermal expansion mismatch (Col. 4, line 55- Col. 5, 
line 20). 

Fukutomi et al. teach a BGA package (Fig. 17g) having dimensions of a flexible 
substrate, adhesive media, support/transition medium and a die (31/32, 36, 37 and 39 
respectively in Fig. 17a-g) such that a first and a second edge of the support/transition 
medium are coincident with those of the die (see 37 and 39 respectively in Fig. 17e-g ; 
Col. 16, line 15- Col. 18, line 31), the adhesive media including the adhesive/bonding 
material above (not numerically referenced- see Col. 18, line 14) and below (see 36 in 
Fig. 18c-g) the support/transition medium (Col. 16, line 15- Col. 18, line 30). 
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b) APA teaches the conventional substrate material as PCB, FR-4/package 
substrate resin, etc. have typical CTE in the range of 12-17 x 10 " 6 /°C (see admitted 
prior art-Table 2). 

APA further teaches the mold cap having a CTE of about 7-15 x 10 " 6 /°C (see 
admitted prior art-Table 2), the values within the range being approximately the same 
for the transition medium/support structure and the mold cap. 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the first thickness of the die being less than the second 
thickness, the first and a second edge of the transition medium being coincident with 
those of the die respectively and the plastic encapsulant having approximately equal as 
taught by Zenner et al., APA and Fukutomi et al. so that the thermal stress can be 
reduced and the functionality/reliability of the package can be improved in Schueller's IC 
package. 

Regarding claim 68, Schueller, Zenner et al., APA and Fukutomi et al. teach 
substantially the entire claimed structure as applied to claim 67 above, except the CTE 
of the transition medium being greater than that of the silicon die and less than that of 
the plastic encapsulant. 

APA further teaches the ranges of the package substrate/transition medium 
being 12-17x10 " 6 / 0 C J the mold cap/encapsulant being 7-15x10 _6 /°C and silicon die 
being 2.6-6.0x10 _6 /°C (see admitted prior art-Table 2), such that one or more values 
from these ranges can be selected to satisfy the requirement for the transition medium 
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having the CTE being greater than that of the silicon die and less than that of the plastic 
encapsulant. 

Furthermore, the determination of parameters such as a thickness of a 
substrate/metallized polymer, plastic encapsulant/mold, finished package including the 
die, substrate and the encapsulant, thickness/area/volume ratio and CTE/composition 
of various components in the chip packaging and encapsulation technology art is a 
subject of routine experimentation and optimization to achieve the desired thermal, 
dimensional/mechanical and electrical/reliability requirements including weight/size, 
rigidity/strength and stress reduction due to thermal mismatch. 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the transition medium being greater than that of the silicon 
die and less than that of the plastic encapsulant as taught by Schueller and APA so that 
the thermal stress can be reduced and the functionality/reliability of the package can be 
improved in Fukutomi et al., Zenner et al., APA and Schueller's IC package. 

Regarding claim 69, Schueller discloses an integrated circuit (IC)/BGA package 
comprising: 

- a silicon die (52 in Fig. 3A) having a first thickness 

- a metallized polymer layer (MPL)/tape substrate (59/60 in Fig. 3A; Col. 7, line 30) 
having a first/top side and a second/bottom side, and 

- a transition medium/support structure (50 in Fig. 3A) disposed between the 
silicon die and the MPL, the transition medium/support structure having a second 
thickness, and 
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- the package having external connections/solder balls (54 in Fig. 3A) and being 
capable of being mounted to a printed circuit board (PCB) 

(Fig. 3A; Col. 7, line 15- Col. 10, line 36; CoL 5, line 36- Col. 6, line 55). 

Schueller further teaches selecting the transition medium/support having similar CTE as 
that of the conventional package substrate material (Col. 8, line 53) to minimize thermal 
stress and further teaches the transition medium/support having a thickness/layer of 
100-250 microns (Col. 9, line 49) and being made of PCB/FR-4 type material (Col. 10, 
line 18-27). 

Schueller fails to teach: 

a) the first thickness of the die being less than the second thickness and a first and a 
second edge of the transition medium being coincident with those of the die 
respectively, and 

b) the transition medium having a CTE being less than the PCB and being greater than 
that of the silicon die. 

a) Zenner et al. teach using a high density/thin package having a die thickness of 
about less than 100 microns or preferably less than 20 microns and a package 
thickness of about 275 microns (Col. 2, line 15-22; CoL 3, line 55) to reduce the total 
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volume of the package, thermal stress, stress related failures and to improve 
functionality/reliability due to the thermal expansion mismatch (Col. 4, line 55- Col. 5, 
line 20). 

Fukutomi et al. teach a BGA package (Fig. 17g) having dimensions of a flexible 
substrate, adhesive media, support/transition medium and a die (31/32, 36, 37 and 39 
respectively in Fig. 17a-g) such that a first and a second edge of the support/transition 
medium are coincident with those of the die (see 37 and 39 respectively in Fig. 17e-g ; 
Col. 16, line 15- Col. 18, line 31), the adhesive media including the adhesive/bonding 
material above (not numerically referenced- see Col. 18, line 14) and below (see 36 in 
Fig. 18c-g) the support/transition medium (Col. 16, line 15- Col. 18, line 30). 

b) APA further teaches the ranges of the package substrate/transition medium 
being 12-17x10 j6 /°C, the PCB being 17x10 " 6 /°C and silicon die being 2.6-6.0x10 - 6 / 0 
C (see admitted prior art-Table 2), such that one or more values from these ranges can 
be selected to satisfy the requirement for the transition medium having the CTE being 
greater than that of the silicon die and less than that of the PCB. 

Furthermore, the determination of parameters such as a thickness of a 
substrate/metallized polymer, plastic encapsulant/mold, finished package including the 
die, substrate and the encapsulant, thickness/area/volume ratio and CTE/composition 
of various components in the chip packaging and encapsulation technology art is a 
subject of routine experimentation and optimization to achieve the desired thermal, 
dimensional/mechanical and electrical/reliability requirements including weight/size, 
rigidity/strength and stress reduction due to thermal mismatch. 
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It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the first thickness of the die being less than the second 
thickness, the first and second edge of the transition medium being coincident with 
those of the die respectively and the transition medium having a CTE being less than 
the PCB and being greater than that of the silicon die as taught by Zenner et al., 
Fukutomi al. and APA so that the thermal stress can be reduced, the 
functionality/reliability of the package can be improved and processing can be simplified 
in Schueller's IC package. 

7. Claims 3, 5, 1 1 , 60 and 70 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Schueller (US Pat. 5866949), Zenner et al (US Pat. 6246010) and 
Freyman et al. (US Pat. 5985695) as applied to claims 1,10 and 49 above, and further 
in view of admitted prior art (APA). 

Regarding claims 3 and 1 1 , Schueller, Zenner et al. and Freyman et al. teach 
substantially the entire claimed structure as applied to claim 1 above, Schueller further 
discloses encapsulating the silicon die and the transition medium with a conventional 
plastic encapsulant/mold cap, but fail to teach the encapsulant and adhesive having a 
thermal coefficient of expansion (CTE) approximately in a range of 7-15 x 10 " 6 /°C and 
58 x 10 *l° C respectively. 

Conventional encapsulant/mold cap and adhesives used in chip packaging and 
encapsulation technology art have thermal coefficient of expansion (CTE) range of 7-15 
x 10 j6 /°C and approximately 58 x 10 _6 /°C respectively (Table 2- admitted prior art). 



Application/Control Number: 09/517,345 
Art Unit: 281 1 



Page 31 



Furthermore, the determination of parameters such as a thickness of a 
substrate/metallized polymer, plastic encapsulant/mold, finished package including the 
die, substrate and the encapsulant, thickness/area/volume ratio of various components, 
relative position and an arrangement of various components within the package, etc. in 
the chip packaging and encapsulation technology art is a subject of routine 
experimentation and optimization to achieve the desired thermal, 
dimensional/mechanical and electrical/reliability requirements including weight/size, 
rigidity/strength and stress distribution. 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate a plastic encapsulant and adhesive having 
approximate CTE range of 7-1 5x1 0 *l 0 C and 58x1 0 *l 0 C respectively as taught by 
APA so that the thermal stress can be reduced in Freyman et al., Zenner et al. and 
Schueller's package. 

Regarding claims 5, 60 and 70, Schueller, Zenner et al. and Freyman et al. teach 
substantially the entire claimed structure as applied to claims 1 , 3 and 49 above, except 
the range of CTE for the transition medium being between 7x10 " 6 /°C and 17x10 " 6 /°C 
or the CTE of the transition medium and the plastic encapsulant being approximately 
equal respectively. 

Schueller further teaches the transition medium/support structure being made of 
PCB/FR-4 type material (Col. 10, line 18-27). 

APA teaches the conventional substrate material such as a PCB/package 
substrate, FR-4/resin substrate, etc. having typical CTE in the range of 12-17 x 10 " 6 /°C 
and the encapsulant/mold cap having the CTE range of 7-15 x 10 " 6 /°C (see admitted 
prior art-Table 2). 
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It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to select the transition medium having the CTE of the transition 
medium being between 7x10 " 6 /°C and 17x10 " 6 /°C or the CTE of the transition 
medium and the plastic encapsulant being approximately equal as taught by Schueller 
and APA so that the thermal stress can be reduced in Freyman et al., Zenner et al. and 
Schueller's IC package. 

Response to Arguments 

8. A. Applicant's arguments with respect to claim 25 have been considered but 
are moot in view of the new ground(s) of rejection. 

B. Applicant contends that Schueller teaches away from using the transition 
medium having the edges being coincident with the die edges, as shown in Fig. 
3B. 

However, as explained above, as shown in the embodiment of Fig. 3A in 
Schueller, the transition medium/support structure does not have any wire bonds 
(see 50 in Fig. 3A). Therefore, Schueller is combined with Freyman et al. to 
incorporate the transition medium having the edges being coincident with those 
of the die. 



Application/Control Number: 09/517,345 
Art Unit: 281 1 



Page 33 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nitin Parekh whose telephone number is 571-272-1663. 
The examiner can normally be reached on 09:00AM-05:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9318. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 
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